viewing pictures of skin cancer occurring on individuals with similar skin type. 11 In another, videos plus brochures and brochure-only interventions improved photoprotective behavior among organ transplant recipients of mixed ethnicity (30% Hispanic/Latino). 10 However, the findings were not stratified by ethnicity and so the true effect of visual stimuli among ethnic populations is difficult to isolate. None of the prior studies have investigated visual stimuli in a dermatology clinic setting where patients are presumably more motivated at baseline to maintain healthy skin, and few have included ethnic populations.
11
Although skin cancer is less common among ethnic persons compared to Caucasians, skin cancers that do occur are often associated with higher morbidity and mortality. 12, 13 Unfortunately, a low perceived susceptibility to skin cancer is commonly found in this population. 14 As the Hispanic, Asian, and Black population is projected to grow over the next few decades, 15 it is imperative that educational campaigns and screening interventions better reach this population.
In this study, we aimed to determine whether standard counseling versus textual and visual imagery would be more effective in improving sun protection habits. We hypothesized that visual imagery would be more effective than textual stimuli, especially in a largely
Hispanic population. This hypothesis is based on two observations from prior studies. First, individuals with darker skin types often do not consider themselves at risk of skin cancer. 16 However, they may better appreciate their susceptibility after they observe skin cancers in persons of similar skin type. 11 Second, photo-exacerbated pigmentary disorders (i.e., melasma, post-inflammatory hyperpigmentation)
are common among ethnic patients 17 and, in our experience, are a frequent cause for dermatology visits. We lastly speculated that younger patients would be more responsive to visual images demonstrating photodamage as the growing presence of social media has been linked to social appearance anxiety among young adults.
18,19
2 | ME THODS Using data from a prior study, 20 an a priori power analysis estimated that a total of 111 participants (37 participants per group) would be required to detect an average change of 0.6 in sun protective behavioral intentions, as measured on a 5-point Likert scale. Taking into account a potential 25% failure rate to complete the survey, the target enrollment was 138 participants (46 participants in each of 3 groups).
| Participants and randomization
Consecutive patients were randomized in a 1:1:1 ratio using a simple, nonstratified randomization scheme ( Figure 1 ) based on a random number generated from software available online (http:// www.graphpad.com/quickcalcs/randomize1.cfm). 
| Measurement
Demographics were collected, including participants' age, gender, race, yearly income, skin type, and education level. We evaluated skin type in two ways-by asking participants about their skin's reaction to the sun (i.e., If after several months of not being in the sun, you then went out in the sun without sun protective clothing for a half hour, what would happen to your skin?) and physician evaluation of skin type. Participants were also asked about personal history of skin cancer and severe sunburns, family history of skin cancer, and habit of regular self-skin checks. The participants' chief complaint for the medical appointment and the clinician's diagnosis were also recorded.
Sun protection knowledge and behavior were assessed using the same questionnaire. The first was administered at baseline, prior to any counseling, and then again post-stimuli. The questions were designed based on components of the health belief model, which
proposes that perceived susceptibility/severity, perceived benefits/ barriers, cues to action, and self-efficacy are the key constructs that predict health behavior. wearing long-sleeved clothing when outside for more than an hour.
Participants indicated their agreement by choosing "always," "usually," "sometimes," or "never." Participants were left alone in the clinic room to complete both questionnaires so as to prevent the Hawthorne effect.
| Statistical analysis
Baseline characteristics between stimuli were compared using the chi-square test for goodness of fit to test for equality between groups and analysis of variance (ANOVA) for age comparisons. Our primary endpoint was to evaluate the overall trend in change of scores after participants received stimuli. Our secondary endpoint was to determine whether there were any significant differences between certain demographics in improving skin protection behavior. We used repeated-measure ANOVA tests to assess whether there was a difference in the total scores between the pre-and post-
test. An interaction term was included in the overall result to see whether the change in scores was dependent on the type of stimulus shown. Then, ANOVA tests were used to compare the magnitude of difference in scores (pre-post) between each intervention group. In addition, we stratified our results by question categories: knowledge, intention, effectiveness, and susceptibility. A p-value of <0.05 was considered significant.
All statistical analyses were performed using SAS software, version 9.4.
| RE SULTS
A total of 145 participants were enrolled in the study. One participant was excluded due to an incomplete questionnaire. The sample consisted of 90 females (62%) and 65 males (38%), ranging in age from 19 to 86 years. The majority (61%) of the participants were of non-white descent (Hispanic). Sixty-two percent had a high school education or lower. Less than 10% of the participants had a history of skin cancer, and almost 30% had a history of a blistering sunburn. There were no significant differences in baseline characteristics among the groups other than a history of skin cancer (Table 1) .
| Improvement in overall scores
Among all patients, there was a significant improvement in pre-and 
TA B L E 1 Characteristics of the study population

| Improvement in perceived effectiveness and intention to sun protect
Among all patients, there was an improvement in perceived effectiveness of sun protective habits (p < 0.001), irrespective of the intervention. In addition, both pictorial and textual stimuli were more effective than SOC in improving intentions to sun protect (p < 0.05).
However, the effect of pictorial or textual stimuli was not different with respect to intention to sun protect (p = 0.99).
To improve photoprotection, participants were most willing to wear long-sleeved clothing or a hat more consistently, rather than apply sunscreen or stay in the shade (Table 2 ).
| D ISCUSS I ON
Skin cancer is an increasingly diagnosed malignancy that can be preventable with behavior modification. Our study suggests three key findings about sun protection interventions.
First, providing tangible messages such as brochures or photographs is more persuasive than verbal counseling. Although photographs were not more effective than text in changing intentions to sun protect as originally hypothesized in this study, both were more motivating than SOC. We speculate that compared to the general public, patients in a dermatology clinic may take a greater interest in skin health and so may be more amenable to taking the time to read a brochure. Alternatively, some patients may prefer statistics about skin cancer risk and mortality as detailed in the textual stimuli. Given that there was no differential effect between the two stimuli, offering a variety of educational approaches may be the optimal method to reach a heterogeneous audience.
Second, any additional education about the consequences of sun exposure and how to prevent it is beneficial. Participants in all groups demonstrated an increased belief in the effectiveness of sun protective behavior. In a busy clinical setting where extended counseling may not be logistically feasible, providing a sun protection brochure or a brief verbal reminder to "wear sunscreen" may promote healthy behavior.
Third, in our study, participants were more likely to wear a hat or long-sleeved clothing to photoprotect rather than wear sunscreen.
These findings mirror the results from previous studies that showed that Hispanics were less likely to use sunscreen and more likely to wear hats (23.9%-25.0%) compared to Caucasians (20%-20.7%). 24 It also suggests that our patient population may be primarily Spanishacculturated. A prior study among U.S. Latinos demonstrated that greater acculturation to U.S. cultural norms is associated with more frequent sunscreen use and less use of sun protective clothing. 25, 26 Future studies could focus on what barriers may exist to adopting sunscreen as a protection habit.
Our finding that both pictorial and textual-based messages comparably improve intentions to sun protect is in keeping with prior studies that showed that both modalities could increase knowledge about sun damage. 1, 10, 27 Of note, these earlier studies were conducted in a primarily Caucasian population, and our study population was mainly of Hispanic background. To confirm this lack of difference, we further stratified intentions to sun protect by ethnicity (Hispanics vs non-Hispanic whites) and found no differential effect between pictorial and textual stimuli. We speculate that Hispanics in our population already have an adequate perception of skin cancer risk, such that visual examples in similar skin types are not critical to motivate change. In support of this proposal is the fact that the majority of Hispanics were neutral or disagreed with the statement that their skin color made it unlikely for them to get skin cancer (data not shown).
There are several limitations in our study. First, this was a single visit study and thus only measured intentions to sun protect in the future, not adherence to intentions. Although we desired to measure adherence, this was a pilot study of a largely Hispanic population to first establish if there were any measurable immediate changes in knowledge and intentions to justify following patients in the long term. Second, we had a small sample size as this was a pilot study.
Future studies could recruit a larger sample size to better detect trends. Third, there may be an experimental bias to report positive change in behavior, which may introduce a positive bias. However, this should be seen across all groups and not produce a differential effect.
In summary, our findings suggest that both textual and pictorialbased messages improve intentions to sun protect in a largely Hispanic population. Individuals furthermore preferred to avoid the sun or wear photoprotective clothing as a means to photoprotect. Future studies 
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Knowledge Sun exposure can lead to skin cancer Questions were scored on a Likert scale (1 = strongly agree, 2 = agree, 3 = neutral, 4 = disagree, 5 = strongly disagree)
SD, standard deviation.
could explore barriers to implementation of sunscreen and evaluate whether certain types of messages (i.e., appearance-versus healthbased) are more influential in promoting photoprotective habits.
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